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F E D E R A L AVIATION A G E N C Y 
F L I G H T S T A N D A R D S S E R V I C E 

[14 C F R P a r t s 3, 4b, 6, 7, 40, 41, 42, 43, 46] 

[Regulatory Docket No. 1617; D r a f t Release No. 63-7] 

N O T I C E O F P R O P O S E D R U L E M A K I N G 

Proposed Revision of the Exterior Lighting Regulations 
in the Airworthiness Parts and Operating 

Parts of the Civil Air Regulations 
N o t i c e i s h e r e b y g i v e n t h a t t h e r e i s a n d e r c o n s i d e r 

a t i o n a p r o p o s a l to a m e n d t h e e x t e r i o r l i g h t i n g p r o v i 
s i o n s i n P a r t s 3. 4b . 6. 7, 40, 41 . 42 , 43, a n d 46 o f 
t h e C i v i l A i r R e g u l a t i o n s a n d t h o s e i n P a r t 47 ( r e 
c o d i f i e d F A R 125 [ N e w ] ) a t s u c h t i m e a s t h i s p a r t 
b e c o m e s e f fect ive . T h e p r o p o s e d a m e n d m e n t s p r e 
s c r i b e : ( 1 ) a n a n t i e o l l i s i o n l i g h t s y s t e m w h i c h d i f f e r s 
f r o m t h a t c u r r e n t l y p r e s c r i b e d i n both c o n f i g u r a t i o n 
a n d p e r f o r m a n c e ; a n d i 2 ( c e r t a i n p r o v i s i o n s d e a l i n g 
w i t h s u p p l e m e n t a r y l i g h t s . A i r c r a f t m a n u f a c t u r e r s , 
a i r c r a f t l i g h t i n g f i x t u r e m a n u f a c t u r e r s , a n d a l l p e r 
s o n s w h o o p e r a t e a i r c r a f t m a y be a f f e c t e d b y t h e s e 
p r o p o s e d a m e n d m e n t s . 

I n t e r e s t e d p e r s o n s m a y p a r t i c i p a t e i n t h e m a k i n g 
o f t h e p r o p o s e d r u l e s b y s u b m i t t i n g s u c h w r i t t e n d a t a , 
v i e w s , or a r g u m e n t s a s t h e y m a y d e s i r e . C o m m u n i 
c a t i o n s s h o u l d be s u b m i t t e d i n d u p l i c a t e to t h e D o c k e t 
S e c t i o n of t h e F e d e r a l A v i a t i o n A g e n c y , R o o m A - 1 0 3 , 
1711 N e w Y o r k A v e n u e . N . W . . W a s h i n g t o n 25 , D . C . 
A l l c o m m u n i c a t i o n s r e c e i v e d on o r b e f o r e M a y 2 9 , 
1963, w i l l be c o n s i d e r e d b y t h e A d m i n i s t r a t o r b e f o r e 
t a k i n g a c t i o n u p o n t h e p r o p o s e d r u l e s . T h e p r o p o s a l s 
c o n t a i n e d i n t h i s n o t i c e m a y be c h a n g e d i n t h e l i g h t 
of c o m m e n t s r e c e i v e d . A l l c o m m e n t s w i l l be a v a i l a b l e 
i n t h e D o c k e t S e c t i o n f o r e x a m i n a t i o n b y i n t e r e s t e d 
p e r s o n s a t a n y t i m e . 

T h e c u r r e n t l y e f fect ive e x t e r i o r l i g h t i n g p r o v i s i o n s 
i n P a r t s 3 . 4b . 6, a n d 7 p r e s c r i b e t h e f o l l o w i n g : ( 1 ) a 
p o s i t i o n l i g h t s y s t e m c o n s i s t i n g o f t h r e e s t e a d y c o l o r e d 
l i g h t s ' r e d . g r e e n , a n d w h i t e 1 w h i c h f o r m t h e f a m i l 
i a r t h r e e - s e c t o r c o l o r code t h a t h a s been u s e d f o r 
m a n y y e a r s i n a v i a t i o n : a n d ( 2 ) a n a n t i e o l l i s i o n l i g h t 
s y s t e m c o n s i s t i n g of o n e or m o r e r e d h i g h - i n t e n s i t y 
f l a s h i n g l i g h t s d i s p l a y e d i n a l l t h r e e p o s i t i o n l i g h t 
s e c t o r s . 

T h e s e p r o v i s i o n s w e r e a d o p t e d b y t h e C i v i l A e r o 
n a u t i c s B o a r d on F e b r u a r y 25 . 1957, a f t e r t h e l i g h t i n g 
s y s t e m h a d been v o l u n t a r i l y i n s t a l l e d o n n u m e r o u s 
a i r c r a f t u n d e r t h e t e r m s o f t h e n e f fect ive S R - 3 9 2 A 
a n d p r e d e c e s s o r S p e c i a l C i v i l A i r R e g u l a t i o n s . R e c 
o g n i z i n g t h a t f u r t h e r l i g h t i n g e x p e r i m e n t a t i o n m i g h t 
r e s u l t i n t h e d e v e l o p m e n t o f s t i l l m o r e e f f e c t i v e s y s 
t e m s , t h e C A B c o n c u r r e n t l y a d o p t e d S R - 3 9 2 B ( s u p e r 
s e d i n g S R - 3 9 2 A 1 w h i c h p e r m i t t e d o p e r a t o r s to c o n 
t i n u e e x p e r i m e n t s w i t h n o n - s t a n d a r d e x t e r i o r l i g h t i n g 
c o n f i g u r a t i o n s o n a i r c r a f t w i t h s t a n d a r d a i r w o r t h i n e s s 

c e r t i f i c a t e s . S R - 3 9 2 B h a s s i n c e b e e n s u p e r s e d e d b y 
S R - 3 9 2 C ( e f f e c t i v e F e b r u a r y 3, 1 9 6 2 ) , w h i c h i n t u r n 
h a s been s u p e r s e d e d b y S R - 3 9 2 D ( e f f e c t i v e J u n e 25 , 
1 9 6 2 ) . 

P r i v a t e p e r s o n s h a v e c o n d u c t e d v a r i o u s e x t e r i o r 
l i g h t i n g e x p e r i m e n t s o v e r t h e y e a r s , d e s i g n e d p r i 
m a r i l y to i m p r o v e a n t i e o l l i s i o n l i g h t s y s t e m p e r f o r m 
a n c e . T h e s e e x p e r i m e n t s l e d to t h e d e v e l o p m e n t of 
s e v e r a l a n t i e o l l i s i o n l i g h t s y s t e m s w h i c h d i f f e r i n i m 
p o r t a n t r e s p e c t s f r o m t h a t c u r r e n t l y p r e s c r i b e d . O f 
s i g n i f i c a n c e f r o m t h e r u l e m a k i n g s t a n d p o i n t w e r e 
t h e f o l l o w i n g : 

Antieollision Light System # / : A l o n g i t u d i n a l 
a r r a y o f w h i t e h i g h - i n t e n s i t y l i g h t s , flashing i n a 
f o r w a r d - m o v i n g s e q u e n c e . 

Antieollision Light System # 2 ; A f l a s h - f r e q u e n c y -
c o d e d a r r a y of w h i t e h i g h - i n t e n s i t y flashing l i g h t s 
w h i c h d i s t i n g u i s h e s b e t w e e n f o r w a r d , s i d e w a r d , a n d 
r e a r w a r d s e c t o r s d i s p o s e d s y m m e t r i c a l l y a b o u t t h e 
l o n g i t u d i n a l a x i s of t h e a i r c r a f t 

Antieollision Light System #3: A c o l o r - c o d e d 
a r r a y o f h i g h - i n t e n s i t y flashing l i g h t s , u t i l i z i n g t h e 
s a m e c o l o r s , a n d i l l u m i n a t i n g t h e s a m e s e c t o r s , a s t h e 
c u r r e n t l y p r e s c r i b e d p o s i t i o n l i g h t s . 

Antieollision Light System #4-' A s y s t e m I d e n t i c a l 
to t h e c u r r e n t l y p r e s c r i b e d a n t i e o l l i s i o n l i g h t s y s t e m , 
e x c e p t t h a t t h e c o l o r i s w h i t e r a t h e r t h a n r e d . 

U r g e d b y p r o p o n e n t s o f t h e s e a n t i e o l l i s i o n l i g h t 
s y s t e m s to a d o p t one o f t h e m a s a n e w s t a n d a r d , t h e 
C A B u n d e r t o o k a f u r t h e r e v a l u a t i o n o f t h e e x t e r i o r 
l i g h t i n g r e q u i r e m e n t s d u r i n g 1958. T h e C A B ' S e v a l u 
a t i o n c u l m i n a t e d i n a n o t i c e o f p r o p o s e d r u l e m a k i n g 
c o n t a i n e d i n D r a f t " R e l e a s e N o . 5 8 - 1 5 a n d p u b l i s h e d 
i n t h e F E D E R A L R E G I S T E R , J u l y 30, 1958 ( 2 3 F . R . 
5 9 9 6 ) . A m o n g o t h e r t h i n g s , t h e n o t i c e o f p r o p o s e d 
r u l e m a k i n g p r o p o s e d t h a t P a r t s 3 , 4 b , 6, a n d 7 b e 
a m e n d e d to p e r m i t t h e i n s t a l l a t i o n o f a n e w a n t i -
c o l l i s i o n l i g h t s y s t e m ( s y s t e m # 3 , o u t l i n e d p r e v i 
o u s l y ) a s a n a l t e r n a t i v e to t h e c u r r e n t l y p r e s c r i b e d 
s y s t e m . 

T h e c o m m e n t s r e c e i v e d i n r e s p o n s e to D r a f t R e 
l e a s e 5 8 - 1 5 r e f l e c t e d s h a r p l y d i v i d e d v i e w s a m o n g 
n u m e r o u s i n t e r e s t e d p e r r s o n s ; a n d t h e C A B t h e r e 
f o r e c o n v e n e d a g o v e r n m e n t - i n d u s t r y m e e t i n g , o n 
N o v e m b e r 3 a n d 4, 1958, to a s s i s t i n r e s o l v i n g t h e 
i s s u e s . W i t h r e s p e c t to t h e a n t i e o l l i s i o n l i g h t i s s u e . 
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discussions a t t h e m e e t i n g made i t clear t h a t , a l 
t h o u g h m a n y h e l d t h e v i e w t h a t the c u r r e n t l y effec
t i v e a n t i c o l l i s i o n l i g h t requirements s h o u l d be up
graded, there w a s insufficient evidence t o s u p p o r t t h e 
designat ion of a n y one system as a new s t a n d a r d . A 
representat ive o f the n e w l y f o r m e d F e d e r a l A v i a t i o n 
Agency a t t e n d i n g t h e m e e t i n g announced t h a t the 
Agency p l a n n e d a p r o g r a m o f intensive research i n 
the e x t e r i o r l i g h t i n g f ield i n order t o : ( 1 ) develop 
a y a r d s t i c k w i t h w h i c h t o p r o p e r l y eva luate new 
l i g h t i n g systems; ( 2 ) d e t e r m i n e w h i c h of the p r e v i 
ously described a n t i c o l l i s i o n l i g h t systems w a r r a n t s 
a d o p t i o n as an " i n t e r i m " s t a n d a r d ; a n d ( 3 ) evolve an 
" o p t i m u m " e x t e r i o r l i g h t i n g system w h i c h w o u l d be
come the final s t a n d a r d . P e n d i n g complet ion of the 
f o r t h c o m i n g F A A research, t h e C A B w i t h h e l d the 
ac t ion proposed i n D r a f t Release 58-15; a n d , late i n 
1958, a u t h o r i t y t o p r o m u l g a t e C i v i l A i r Regulat ions 
passed f r o m the C A B t o t h i s Agency i n accordance 
w i t h the provis ions of the F e d e r a l A v i a t i o n A c t o f 
1958. 

T h e Agency's e x t e r i o r l i g h t i n g research p r o g r a m , 
begun i n mid-1959, inc luded a searching i n v e s t i g a t i o n 
o f t h e " i n t e r i m " a n t i c o l l i s i o n l i g h t system question. 
No conclusive evidence was f o u n d t o support the con
t e n t i o n t h a t t h e col l is ion-avoidance c a p a b i l i t y inherent 
i n any o f the p r e v i o u s l y described systems was supe
r i o r t o t h a t of the c u r r e n t l y prescribed a n t i c o l l i s i o n 
l i g h t system a t comparable i n t e n s i t y levels. N a v y 
D e p a r t m e n t tests designed to resolve t h e same ques
t i o n a r r i v e d at a s i m i l a r conclusion. T h e Agency also 
r e v i e w e d reports s u b m i t t e d to date by p r i v a t e experi
menters descr ib ing t h e i r e x p e r i m e n t a l f i n d i n g s ; b u t 
f o r the most p a r t these reports contained subject ive 
evaluat ions of t h e proposed a n t i c o l l i s i o n l i g h t systems 
w i t h o u t the use o f e x p e r i m e n t a l controls t o insure a 
v a l i d basis f o r comparison. T h e evidence aga in was 
not conclusive. 

Research directed t o w a r d the development o f a n 
" o p t i m u m " e x t e r i o r l i g h t i n g system is s t i l l under way . 
M a n y approaches are possible, b u t the most promis
i n g appears to be a conf igurat ion w h i c h signals a l t i 
tude i n f o r m a t i o n i n a d d i t i o n to t h e i n f o r m a t i o n n o w 
p r o v i d e d . Several complex technica l a n d h u m a n engi
n e e r i n g problems r e m a i n t o be solved, however, such 
t h a t there appears t o be l i t t l e prospect f o r e a r l y com
p l e t i o n of t h i s p r o g r a m . A d d i t i o n a l research is be ing 
appl ied t o determine w h e t h e r a four-sector p o s i t i o n 
l i g h t system w o u l d be s i g n i f i c a n t l y super ior to the 
c u r r e n t l y prescribed s y s t e m ; a n d w h e t h e r i t is feasi
ble t o define f o u r colors w h i c h can be easily d i s t i n 
guished f r o m each other i n a i r c r a f t service. N e i t h e r 
o f these research efforts has m a t u r e d suff iciently to 
be considered a f a c t o r i n t h e present r e g u l a t o r y 
s i t u a t i o n . 

I n t h e course o f the Agency's s t u d y of the present 
need f o r r e g u l a t o r y ac t ion concerning e x t e r i o r l i g h t 
i n g requirements several i m p o r t a n t factors emerged: 

( a ) H a t i n g f r o m the p r o m u l g a t i o n of t h e cur
r e n t l y effective e x t e r i o r l i g h t i n g r e g u l a t i o n s i n 1957, 
hundreds o f t u r b i n e - p o w e r e d airplanes , o p e r a t i n g a t 
considerably h igher speeds t h a n prev ious a i r p l a n e 
types, have been placed i n serv ice ; a n d t h e n u m b e r 

of a i r c r a f t mi les flown b y c i v i l a i r c r a f t has Increased 
steadi ly , i n d i c a t i n g a corresponding increase i n a i r 
traff ic density . T h i s t r e n d to h igher speeds a n d 
greater traff ic density is expected to c o n t i n u e i n t o t h e 
f u t u r e , l e a d i n g t o a n increased p r o b a b i l i t y o f i n - f i i g h t 
co l l i s ion d u r i n g n i g h t operat ions unless compensat ing 
measures are t a k e n to i m p r o v e e x t e r i o r l i g h t i n g 
standards. 

( b ) A l t h o u g h i t could n o t be established conclu
s ively t h a t any of t h e proposed " i n t e r i m " a n t i c o l l i s i o n 
l i g h t systems was super ior t o the c u r r e n t l y prescr ibed 
system a t equiva lent i n t e n s i t y levels, t h e r e appears t o 
be general agreement t h a t an increase i n t h e range a t 
w h i c h d i r e c t i o n a l i n f o r m a t i o n is s ignal led w o u l d cor
respondingly i m p r o v e col l i s ion avoidance c a p a b i l i t y . 
O f the p r e v i o u s l y described a n t i c o l l i s i o n l i g h t systems, 
systems # 1 , # 2 , a n d # 3 were designed t o p r o v i d e 
d i r e c t i o n a l i n f o r m a t i o n a t ranges f a r beyond t h e 
range of the c u r r e n t l y prescribed p o s i t i o n l i g h t 
system. 

( c ) T h e c u r r e n t l y pescribed e x t e r i o r l i g h t i n g sys
t e m has been d i l u t e d , a n d i n m a n y cases overwhelmed, 
by s u p p l e m e n t a r y l i g h t s (i.e., l i g h t s i n a d d i t i o n t o 
those prescr ibed) w h i c h have been v o l u n t a r i l y i n 
sta l led on numerous a i r c r a f t . C e r t a i n o f the p r e v i 
ously described a n t i c o l l i s i o n l i g h t systems have been 
approved i n t h e past as supplementary l i g h t s on t h e 
basis t h a t t h e c u r r e n t l y effective e x t e r i o r l i g h t i n g 
regulat ions d i d n o t specifically p r o h i b i t t h e i n s t a l l a 
t i o n o f nonprescribed l i g h t s . I n p a r t i c u l a r , one m a j o r 
a i r l i n e has f i t t e d i t s fleet w i t h a n t i c o l l i s i o n l i g h t sys
t e m # 3 i n a d d i t i o n t o t h e prescribed e x t e r i o r l i g h t i n g 
system. Since these supplementary l i g h t s are gener
a l l y more intense t h a n those prescribed, they o f ten 
c o n s t i t u t e t h e m a j o r elements i n t h e d isp lay a n d raise 
t h e quest ion w h e t h e r the prescribed elements m i g h t 
not be removed as superfluous. T h e net effect has 
been a d r i f t a w a y f r o m t h e prescribed s t a n d a r d a n d 
a r e d u c t i o n o f i t s usefulness as a col l is ion-avoidance 
s ignal . 

( d ) T h e c u r r e n t l y effective standards, p r e s c r i b i n g 
steady p o s i t i o n l i g h t s a n d r e d a n t i c o l l i s i o n l i g h t s , 
ef fect ively ( a l t h o u g h u n i n t e n t i o n a l l y ) prevent the use 
of condenser-discharge l i g h t s i n t h e prescr ibed system. 
T h e condenser-discharge l i g h t is i n h e r e n t l y a f lashing 
l i g h t , impossible t o a p p l y as a steady l i g h t ; a n d most 
of i t s o u t p u t energy is concentrated i n t h e blue por
t i o n o f t h e spectrum, such t h a t t h e r e q u i r e d r e d f i l t e r 
reduces i t s l i g h t o u t p u t considerably. A d o p t i o n o f a 
s t a n d a r d l i g h t i n g system w h i c h can make effective use 
o f condenser discharge l i g h t s w i l l e l i m i n a t e t h i s u n 
w a r r a n t e d d i s c r i m i n a t i o n w i t h respect t o types of 
l i g h t sources. 

I n v i e w o f these considerat ions the Agency believes 
t h a t t h e r e is good a n d sufficient reason t o u n d e r t a k e 
r u l e m a k i n g ac t ion n o w r a t h e r t h a n t o w a i t u n t i l the 
present research ef fort reaches f r u i t i o n , perhaps i n 
several years. 

I n p a r t i c u l a r , the Agency considers i t necessary t o 
prescribe a n increase i n e x t e r i o r l i g h t i n g system per
formance such t h a t d i r e c t i o n a l i n f o r m a t i o n is pro
v i d e d a t i n t e n s i t y levels comparable t o t h a t c u r r e n t l y 
prescribed f o r a n t i c o l l i s i o n l i g h t s . T h i s increase i n 
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exterior lighting performance can best be attained, 
the Agency believes, by prescribing the anticollision 
light system designated previously as system # 3 in 
lieu of the currently prescribed anticollision light 
system, while retaining the currently prescribed posi
tion light system. This action is proposed, in prefer
ence to other alternatives, on the following grounds: 
(1) the lighting display is simplest, combining the 
position light and anticollision light functions in a 
logical, easy-to-understand way: i2) the lighting dis
play departs least from that currently prescribed and 
from those previously prescribed: (3> there would be 
minimum confusion during the transition period, since 
pilots are already familiar with the red. green, and 
white color code: (41 the required performance is 
attainable by locating lighting fixtures at the wing-
tips and tail, thereby providing full coverage without 
obstruction and with minimal bactscatter effect on 
crew vision: (51 fixtures capable of the specified per
formance are available at reasonable cost for use on 
small aircraft, with an electrical current drain com
parable to that required to comply with the present 
standards: and <6l condenser-discharge lights may 
be applied in the system. 

Further, the Agency considers that supplementary 
lights, by adding extraneous signals to the standard 
display, promote confusion during night operations; 
and that the exterior lighting regulations should be 
amended to prohibit the installation of lights 'for use 
at nighti other than those specifically prescribed in 
currently effective or previously effective regulations. 

The Agency does not believe, however, that the 
safety record covering night operations in recent years 
justified retroactive regulatory action with respect to 
exterior lighting provisions. Instead, it is proposed 
to achieve an orderly transition to a higher level of 
safety, without imposing a burden on present opera
tors of aircraft, by tatting the following regulatory 
action: 

(11 TTi'ffi respect to Pirtss 4b. 6. and 7. by amend
ing the currently effective regulations to: 

f a ) Permit, until January 1. 1965. the type cer
tification of aircraft fitted with either: 

(i) The currently prescribed anticollision light 
system: or 

(iii An anticollision light system consisting of 
a high-intensity flashing light in each position light 
sector, having the same color as the corresponding 
position light, and complying with the currently pre
scribed flashing rate, intensity level, and intensity 
distribution standards for anticollision lights; 

(b) Limit the currently prescribed position light 
system, and both anticollisinn light systems set forth 
in paragraph (11 fat, to exclude lights that are not 
specifically prescribed: and 

(c) Require that all aircraft type certificated or 
manufactured after January 1. 1965, irrespective of 
the date of application for type certificate, comply 
with the anticollision light system requirements set 
forth in paragraph f i x at flit and with the limiting 
requirements of paragraph ( 1 K b ) . 

( 2 ) With respect to Parts 40. 41. 42. 43. and 46. 
(and to Part 47 (recodified FAR 123 [Sew]) at such 

time as this part becomes effective) by amending the 
currrently effective regulations to: 

(a) Require that all new anticollision light sys
tems installed after January 1, 1965, (on aircraft 
operated under the provisions of these parts) be In 
accordance with the requirements of paragraph 
(1) (a)( i i ) ; and 

(b) prohibit, upon adoption of this rule, the 
further installation (on aircraft operated under the 
provisions of these parts) of exterior lights that are 
not specifically prescribed in the airworthiness regu
lations under which the aircraft was type certificated, 
or in subsequent amendments of these airworthiness 
regulations; except that further installation of such 
exterior lights, if approved under the terms of type 
certificates or supplemental type certificates Issued 
prior to the date of adoption of this rule, will be per
mitted until January 1, 1965. 

Concerning the use of lights during daylight hours, 
the Agency understands that extremely high intensi
ties, relative to those now prescribed for anticollision 
lights, are necessary for any significant improvement 
in aircraft conspicuity over all daylight conditions. 
Lights capable of such performance appear imprac
ticable, in view of their excessive weight, bulk, power 
consumption, and heat dissipation. However, lights 
of practical rating may have occasional value during 
the daytime, particularly near dawn and dusk. Al
though the evidence supporting the usefulness of such 
daytime lights for collision avoidance is not sufficient 
to warrant a mandatory requirement, the Agency 
wishes to encourage their use on a voluntary basis. 
To make it clear that lights (whether or not pre
scribed) may be displayed during the day, it is pro
posed to add a note to that effect in Parts 3, 4b, 6, 
and 7. 

The Agency's research program on visual collision 
avoidance also included an evaluation of the effec
tiveness of high-visibility (fluorescent) paints for 
mating aircraft more conspicuous during daylight 
hours. It was found that some exterior paint, lu 
standardized patterns, is better than no paint; and 
that fluorescent paints are preferable to other paints. 
On the other hand, it is well known that fluorescent 
paint is expensive, difficult to apply, and requires 
frequent maintenance relative to conventional paints. 
After an evaluation of the increment of safety that 
might be attained by using standardized paint pat
terns and fluorescent paints on civil aircraft, the 
Agency concludes that a mandatory exterior paint 
requirement is not justified. Nevertheless, the Agency 
wishes to encourage the voluntary use of fluorescent 
paint and of optimum paint configurations. 

Director, 
F l i g h t Standards Service. 
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